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ABSTRACT 
 
 
 
 
 Bifidobacteria are used as probiotic mainly in the dairy industry as cell 
suspensions or as freeze-dried additives.  Bifidobacterium longum is important in 
maintaining general health.  Anaerobic growth of B. longum and its organic acids 
byproduct give some restriction to their growth.  Therefore, the goal of this research 
is to select suitable optimized medium as production media of B. longum and its 
growth characteristics on this medium.  Several media were tested for the potential 
effect to the cell growth.  The best medium gave the cell mass of 2.58 g L
-1
.  In shake 
flasks, further optimization by using classical and statistical method gave the cell 
mass of 6.03 g L
-1 
and 5.95 g L
-1
, respectively.  The medium optimized using 
classical method was selected and used in the bioreactor.  Cultivation in bioreactor 
was carried out with controlled and un-controlled pH.  High cell mass was observed 
in controlled pH with bioreactor which yielded 11.97 g L
-1
, compared with 
uncontrolled pH which gave only 7.5 g L
-1
.  Fed-batch cultivation was carried out by 
constant supplementation of glucose or complete media.  Feeding with complete 
medium gave the highest cell mass comparing with glucose feeding, the cells 
obtained were 18.5 g L
-1 
and 17.7 g L
-1
, respectively.  Study on its growth 
characteristics revealed that B. longum has good resistance to bile salt concentration 
with 79 % cell survival at concentration of 0.3 % of bile salts.  However, the 
resistance to bile salt was found to be affected by pH value.  Following two-hour 
treatment, no cells survived at pH 1.0 while about 41.7 % of cells survived at pH 4.  
Surface adherence of the cells was tested by using hydrophobicity assays.  High 
degree of hydrophobicity was observed during exposure to chloroform which gave 
the value of 86.1 %.  Susceptibility of the cells was also tested with antimicrobial and 
antibiotics.  B. longum was found resistant to all the pathogenic microorganism 
tested and susceptible to rifampicin, gentamycin, erythromycin, and ampicillin. 
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ABSTRAK 
 
 
 
 
Bifidobakteria digunakan sebagai probiotik terutamanya dalam industri tenusu 
dalam bentuk ampaian atau bahan tambahan kering sejuk beku.  Bifidobakterium longum 
adalah penting dalam mengekalkan kesihatan umum.  Pertumbuhan anaerobik B. longum 
dengan pengeluaran asid organik menyekat pertumbuhan sel.  Oleh itu, tujuan kajian ini 
adalah untuk memilih media yang sesuai untuk dioptimumkan sebagai media pengeluaran 
dan ciri-ciri berfungsi sebagai probiotik turut dikaji.  Beberapa media telah diuji untuk 
mengkaji kesan potensi terhadap pertumbuhan sel.  Medium terbaik memberikan ketumpatan 
sel sebanyak 2.58 g L
-1
.  Medium dioptimumkan lagi dengan menggunakan kaedah klasik 
dan statistik dan ketumpatan sel yang diperolehi adalah 6.03 g L
-1
 dan 5.95 g L
-1
.  Media 
yang dioptimumkan dengan kaedah klasik telah dipilih dan diaplikasi di dalam bioreactor 
samada dengan atau tanpa kawalan pH.  Ketumpatan sel yang tinggi dapat diperhatikan 
dalam kawalan pH dengan bioreaktor yang menghasilkan 11.97 g L
-1
 berbanding dengan pH 
yang tidak dikawal yang memberikan hanya 7.5 g L
-1
 ketumpatan sel.  Pengkulturan suap 
kelompok dilakukan dengan membekalkan glukosa dan media lengkap.  Suapan 
menggunakan media lengkap memberikan ketumpatan sel terbaik iaitu 18.5 g L
-1
 berbanding 
dengan suapan glukosa iaitu 17.7 g L
-1
.  Kajian terhadap ciri berfungsi probiotik 
mendedahkan bahawa B. longum mempunyai tahap kehidupan sel sehingga 79 % pada 
kepekatan 0.3 % garam hempedu.  Akan tetapi, rintangan terhadap garam hempedu 
dipengaruhi oleh nilai pH.  Selepas 2 jam, tiada sel yang hidup pada pH 1.0 manakala kira-
kira 41.7 % sel hidup pada pH 4.  Tahap pelekatan permukaan sel diuji terhadap pelbagai 
jenis pelarut.  Didapati pendedahan sel terhadap klorofom memberikan peratusan sebanyak 
86.1 %.  Sel juga mempunyai rintangan terhadap semua jenis mikroorganisma yang diuji, 
manakala di dalam ujian kepekatan antibiotik yang berbeza, tiada rintangan diperhatikan 
terhadap rifampicin, gentamycin, erythromycin, dan ampicillin. 
 
 
 
 
 
 
 
